Context: The neural cell adhesion molecule CD56 is an antigen important for the differentiation of the follicular epithelium. Recent studies have reported low or absent expression of CD56 in papillary thyroid carcinoma (PTC) and its presence in normal thyroid tissue, benign thyroid lesions, and most follicular non-PTC tumors. Aim: We wish to estimate the value of CD56 in the differentiation of PTC (including follicular variant-PTC [FV-PTC]) from other nontumoral lesions and follicular thyroid neoplasias. Settings and Design: This was a retrospective, case-control study. Subjects and Methods: We analyzed the expression of CD56 in normal thyroid follicular tissue, 15 nonneoplastic thyroid lesions (nodular hyperplasia, Graves' disease, and chronic lymphocytic thyroiditis/Hashimoto), and 38 thyroid follicular cell neoplasms (25 cases of PTC). The immunohistochemical reactions were performed on sections stained with anti-CD56 antibody. Statistical Analysis Used: We used the Chi-square test, values of P < 0.05 being considered statistically signifi cant. Risk analysis was applied on these studied groups, by calculating the odds ratio (OR) value. Results: Our results indicated that CD56 immunoexpression had differentiated PTC from benign nonneoplastic lesions (P = 0.002), as well as from follicular neoplasias (P = 0.046). There were no signifi cant differences regarding CD56 expression between FV-PTC and classical PTC (P = 0.436). The immunoexpression of CD56 has differentiated PTC from other thyroid non-PTC lesions (P < 0.001), with 26.4 OR value. Conclusions: CD56 has been proved to be a useful marker in the diagnosis of PTC, including FV-PTC. Its absence can help differentiate FV-PTC from other thyroid nodules with follicular patterns.
INTRODUCTION
The diagnosis of thyroid tumors derived from follicular cells, especially the follicular variant of papillary thyroid carcinoma (FV-PTC), is always a controversial topic in human pathology. Neural cells adhesion molecules represent a glycoprotein family with an important role in intercellular adhesion, cell migration, and differentiation. [1] CD56, a member of this family, has been detected in follicular epithelial cells of the normal thyroid and in benign thyroid lesions, its expression becoming low or absent after malignant transformation. [2] [3] [4] The aims of this study were to evaluate the expression of CD56 in different thyroid lesions and to estimate the value of this marker in the differentiation of PTC (including FV-PTC) from other nontumoral lesions and follicular thyroid neoplasias.
SUBJECTS AND METHODS
The study group was represented by 53 cases that were submitted to surgery for thyroid pathology between January 2010 and June 2012. They were represented by 38 thyroid neoplasias, divided into two subgroups (subgroup 1, consisting in 25 cases with PTC: Classic -7 cases, F V -P T C -1 1 c a s e s , t a l l -c e l l variant -2 cases, microcarcinoma -5 cases; 
Quick Response Code:
This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com
How to cite this article: Golu The initial diagnosis in all these cases was based on WHO criteria from 2004. [5] Normal thyroid tissue sections obtained from thyroidectomy pieces were stained, too. The examined material followed routine processing procedures and was included into paraffin. The sections were colored by immunohistochemical (IHC) staining using the anti-CD56 antibody.
The IHC reactions were performed on sections having the thickness of 4 μ, applied on special slides, by the use of the visualization system EnVision + Dual Link System-HRP. For the antigen recovery, the de-paraffined sections were pretreated by a 20 min boiling process in retrieval solution (pH 6) and then incubated at room temperature for 60 min with primary anti-CD56 antibody, 1B6 clone, in 1:100 dilution.
For the positive control of the reaction, we used a small cell lung carcinoma CD56-positive tissue, and for the negative one, we replaced the primary antibody with a tampon solution.
The evaluation of IHC staining was performed by an optical microscope (with ×10 magnification, and selectively, ×20 and ×40). A positive CD56 immune reaction was considered the membrane immunostaining, with or without cytoplasmic staining, in ≥10% of the follicular epithelial cells, while the positive reaction encountered in <10% of the follicular epithelium was interpreted as negative CD56 immunostaining.
The Ethical Committee of the County Emergency Hospital, Timisoara, approved the protocol (Approval number 2/January 5, 2010).
The statistical analysis was performed by the aid of the SPSS version 17 (SPSS Inc., Chicago, U.S.A.) program. The Chi-square test was used to assess the differences between groups. The threshold for statistical significance was set at P < 0.05. Risk analysis was applied on these control and studied groups, by calculating the odds ratio (OR) value. Sensitivity, specificity, positive predictive value, and negative predictive value of CD56 were assessed in PTC-positive as compared to non-PTC thyroid lesions.
RESULTS
The results of IHC staining of the analyzed thyroid lesions are presented in Tables 1 and 2. In normal thyrocytes, nonneoplastic thyroid lesions (including diffuse colloid goiter, NH, GD, and HT), adenoma, and non-PTC tumors, we detected a strong, diffuse CD56 expression, with a pattern of membrane staining, the immunostaining often reaching 100% of the follicular cells.
In the cases with diffuse colloid goiter, NH, and GD, we observed a distinctive CD56 reaction limited to the cellular membrane of the follicular epithelial cells, with a diffuse pattern. In HT, we noted a CD56 expression with focal pattern, limited to the thyroid follicles, which was more pronounced in the proximity of the lymphoid infiltrate. The reaction was stronger in GD than in HT [ Figure 1 ].
Five of the total seven cases with FA presented a CD56-positive immune reaction [ Figure 2 ], the intensity of CD56 expression being significantly higher than that of the normal adjacent thyroid tissue. In FTC and Hürthle cell carcinoma, a similar CD56 immune reaction has been found.
The expression of CD56 protein was constant, being intense and diffuse in normal thyrocytes, in the follicular epithelium of the aforementioned nonneoplastic lesions and in some tumors, with the exception of PTC cases (including the classic subtype and the encapsulated FV-PTC) and papillary microcarcinomas, where the CD56 expression was low or even absent [ Figure 3 ].
In the majority of the cases with PTC (classical, encapsulated, tall-cell, and the FV), microcarcinoma, and PTC developed on HT, the CD56 immune reaction was absent. These aspects have been reported in all of the cases, independent on the size of the tumor or the stage of the disease. In the lymph node metastasis of PTC, a negative CD56 immune reaction was detected, similar to the primary lesions. Membrane immune staining with diff use pa ern, limited to the hyperplasic ssue Hashimoto thyroidi s 5
Focal CD56 expression limited to the thyroid epithelium, more evident in the ssue adjacent to the lymphoid infi ltrate In the majority of PTC cases that were included in this study, CD56 expression was completely absent both in the center and at the periphery of the tumor. In poorly delineated PTC cases, with infiltrative margins into the surrounding parenchyma, CD56-positive cells have been identified, in the majority of the cases these being located at the interface between the tumor and the nontumor thyroid tissue or interpenetrating the CD56-negative tumor cells [ Figure 4 ].
The expression of CD56, occasionally recorded in PTC, has not exceeded more than 10%-15% of the tumor cells located at the periphery of the tumor. Such CD56-positive cells were identified in two out of seven classical PTC, in two FV-PTC with multinodular growth, in one out of five microcarcinoma cases, and in one out of two tall-cell variants of PTC. They could be nontumoral residual cells, present at the interface between the infiltrative part of the tumor and the adjacent nontumoral thyroid tissue. We have noticed a focal CD56 expression less intense than the one in the surrounding thyroid tissue in three PTC cases (two classical and one tall-cell variant). In two cases of FV-PTC, we observed a diffuse CD56 immune reaction, with distinctive membrane pattern [ Figure 5 ].
CD56 stained some structures from the adjacent soft tissue of the invasive tumors, as well as the nervous fibers and the skeletal muscles. In the solid cell nests identified in chronic thyroiditis and in the lymph node metastasis of PTC [ Figure 6 ], a CD56-negative immune reaction, similar to primary PTC, was obtained.
All of the three cases of WDT-UMP included in this study presented a membrane CD56 expression in ≥10% of the tumor cells. When compared with CD56 expression in benign thyroid lesions/tumors, no statistically significant differences were detected.
The immunoexpression of CD56 allowed a clear differentiation (P = 0.002) between PTC and benign nonneoplastic lesions (NH, GD, HT), as well as between PTC and the follicular neoplasia (FTC, Hürthle cell carcinoma) (P = 0.046). The differences were significant when we compared the expression of CD56 in PTC with that of FA, NH, and HT (P = 0.012), as well as FV-PTC with the nonmalignant lesions (FA + NH + HT) (P = 0.008) or with the nontumor thyroid lesions (NH + HT + GD) (P < 0.001). We found no statistically significant differences between the CD56 expression in FV-PTC and the one in classical PTC [ Table 2 ].
The expression of CD56 was positive in 11 follicular tumors (84.6%) and in six PTC (24%) out of the 38 cases of neoplasia included in this study.
The immunoexpression of CD56 has differentiated PTC from other thyroid non-PTC lesions, the results being statistically significant (P < 0.001), with 76% sensitivity, 89% specificity, a positive predictive value of 86%, a negative predictive value of 81%, and 26.4 OR value [ Table 3 ].
DISCUSSION
CD56 is a homophilic protein from the Ig family, a neural cell adhesion molecule, present on follicular epithelial cells of normal thyroid tissue. [6, 7] Its expression can affect the migration of tumor cells. [8, 9] The anti-CD56 antibody recognizes an isoform of the neural cellular adhesion molecule. Usually, CD56 is expressed in NK cells, activated T cells, lymphocytes, endocrine, and cerebral tissue. [10] It is considered that CD56 protein is involved in the regulation of cellular motility, in the homophilic connection between neurons and in the stimulation of neural growth. Because cellular migration occurs only during the growth phase, the wound healing process, and the tumoral invasion, previous studies have shown that gene expression reduces the specific tumoral invasion. [11, 12] The differentiation of FV-PTC from FA (essential for the long-term management and treatment of tumors) is one of the most difficult and controversial issues of thyroid pathology, considering the high variability between observers. Literature data have reported a category of atypical thyroid tumors, [13] suggesting the term of WDT-UMP for an encapsulated tumor with well-differentiated cells and uncertain nuclear appearances PTC-like, with absent or uncertain invasion of the capsule and absence of vascular invasion. This term does not solve the variability between observers regarding the diagnosis of FV-PTC but instead allows expressing the differences in opinion and serves to avoid excessive treatment in controversial cases that cannot be included with certainty in a benign or a malignant category.
Although IHC and molecular methods are used for the diagnosis of tumors derived from the follicular thyroid epithelium, the histopathological examination remains the gold standard. [14] IHC studies are useful, but until now, there is no marker that could certainly differentiate PTC from other thyroid lesions, with a 100% consistency. [8] Due to the lack of specificity and sensitivity of the known markers for differentiation of follicular cell-derived lesions/neoplasia (often with a superposable immune profile), it is recommended to use the IHC methods with precaution for the diagnosis of FV-PTC. [15, 16] Previous studies reported that CD56 is an antigen involved in follicular epithelium differentiation. [17] Normal thyroid tissue, benign thyroid disease, and follicular tumors show membrane CD56 immunostaining, whereas PTC presents a low or absent expression of this protein. [18] Furthermore, it has been shown that CD56 decreases tumor invasion through the suppression of vascular endothelial growth factor D. [19] In our study, we evaluated the diagnostic value of CD56 protein expression in normal follicular thyroid tissue, 15 nontumoral thyroid lesions, and 38 thyroid tumors with follicular origin, in order to assess the expression of CD56 as a marker for differentiating PTC, including FV-PTC, from other follicular lesions and thyroid follicular neoplasia. In this study, three cases of WDT-UMP have been included, very rare and extremely controversial tumors, whose diagnosis needed to be re-evaluated.
Following the staining of the sections with anti-CD56 antibody (1B6 clone), we have obtained a diffuse CD56 expression, constantly present, in normal follicular epithelium, in nonneoplastic and neoplastic epithelium (the reaction was limited to the cellular membrane of follicular cells), except PTC, including FV-PTC.
Our results notice a positive CD56 immune-expression in nontumoral thyroid lesions and thyroid tumors, except classic PTC, which has revealed a negative CD56 immune reaction or an occasionally focal one, but of very low intensity (in 3 cases). However, two of the FV-PTC cases (18.2%) have presented a high CD56 expression in >50% of the tumor cells. Similar results were reported by Abd El Atti and Shash, [20] who observed a high CD56 expression in three (18.7%) cases of FV-PTC. In five cases of CD56-negative PTC, nonneoplastic follicular cells adjacent to the tumor have presented a positive CD56 immune profile with a diffuse membrane expression in <10% of the cells.
CD56 immunoexpression has differentiated PTC from FA, NH, and HT (P = 0.012) and from FTC (P = 0.046), the differences being statistically significant. Similar results were also obtained after comparing CD56 expression between FV-PTC and the nonmalignant thyroid lesions (FA + NH + HT) (P = 0.008). We have not noticed statistically significant differences between the CD56 expression of WDT-UMP and benign thyroid lesions/ tumors.
Our results are comparable to the observations reported by Scarpino et al., [19] who noticed a low or absent CD56 expression in 61 PTC cases and their lymph node metastasis. El Demellawy et al. [21] described a diffuse CD56 expression in normal and neoplastic follicular epithelium, but this aspect was absent in PTC, supporting, therefore, the contribution of CD56 in the differentiation of PTC (including FV-PTC) from other follicular thyroid lesions/neoplasia (HT, FA) and highlighted the diagnostic value of CD56 protein in PTC. In addition, the authors observed the absence of the CD56 expression in the nests of solid cells, similar to PTC, the same aspects being identified in our study, as well.
Other studies [9] confirm the utility of CD56 IHC-expression in the thyroid gland, revealing its value in the selection of PTC cases (including FV-PTC) from the group of follicular cell-derived thyroid tumors, with a 100% sensitivity and specificity. The authors describe the absence of CD56 expression in PTC and microcarcinoma, including therefore CD56 in the group of IHC markers effective for the diagnosis of PTC, especially FV-PTC. Even so, Etem et al. [22] have described a negative CD56 immune reaction in 35% of the follicular tumors and PTC, without any statistically significant differences between the two groups of tumors. The authors do not consider CD56 as a reliable marker in the differentiation of PTC from other follicular tumors and underlie the need of further similar studies on a higher number of cases. In addition, the authors appreciate the limited value of Hector Battifora mesothelial cell-1 (HBME-1) as an individual marker for differentiating FV-PTC from other follicular tumors and consider adequate the use of an antibody panel that includes HBME-1, cytokeratin-19, p63, and galectin-3 for this purpose. [22] Although the differential diagnosis of follicular thyroid tumors relies on histological and cytomorphological criteria, Shin et al. [23] appreciate the utility of CD56 and high molecular weight cytokeratin for the diagnosis of PTC and consider that negative CD56 expression is a valuable marker in differentiating PTC from other benign thyroid lesions with papillary architecture.
By analyzing the diagnostic value of CD56 and claudin-1 in PTC and solitary thyroid nodules with follicular pattern, Abd El Atti and Shash [20] described a negative CD56 expression in 82.8% of PTC cases and a positive CD56 expression in 89.4% of solitary thyroid nodules with follicular pattern. In their study, CD56 differentiated FV-PTC from other thyroid nodules with follicular pattern, such as FA, hyperplastic nodules and follicular tumors with UMP, the results obtained being statistically significant (P < 0.001). However, a statistically significant difference between the CD56 expression in PTC and the one in FV-PTC was not reported (the results being similar to our study).
The weaknesses of our study are represented by the reduced number of cases from each subgroup and the use of a single IHC marker.
The strengths of our data are the great variability of the thyroid lesions analyzed by IHC using CD56 expression, as well as the interpretation of the IHC staining for all the samples by a single person with a long-standing experience in thyroid cytology and pathology.
In our opinion, the question raised by our data is in relation with WDT-UMP, which presented a CD56 positivity similar to benign thyroid lesions. Extended studies for these borderline thyroid lesions are necessary to find the utility of those markers for an accurate diagnosis that could prevent unnecessary therapy.
CONCLUSIONS
To conclude, the expression of CD56 protein was constant, intense and diffuses in normal thyrocytes, in follicular epithelium of the nonmalignant lesions and some of the tumors, except PTC (absent or low focal immune reaction). From a total of 38 thyroid tumors that were analyzed, we identified CD56 expression in 84.6% of follicular malignant tumor cases and 24% of PTC. Based on our results, we consider that (a) CD56 proves to be an useful marker for the diagnosis of PTC, including the FV and microcarcinoma; (b) the absence of CD56 expression in FV-PTC can be useful in differentiating it from other thyroid nodules with follicular pattern; (c) CD56 expression allows the differentiation of PTC from nonneoplastic lesions and other thyroid tumors derived from follicular cells with a very good sensitivity, specificity, and positive and negative predictive values. WDT-UMP had a similar CD56 profile to benign thyroid tumors/lesions, suggesting that, most likely, they have a benign biological behavior rather than a malignant one. Long-term studies including CD56 in the panel of IHC markers used for the diagnosis of PTC could predict the evolutional potential of these borderline lesions.
